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METHODS AND INSTRUMENTS

EXPERIMENTAL APPARATUS FOR MICROWAVE IRRADIATION
OF PROTEIN SOLUTIONS

A.S. PRESMAN, Sate Scientific-Research Institute of Health Resort Science and Physiatherapy,
Moscow

In the light of studies of the mechanics of the biological effect of microwaves it is interesting
to [ind out whether it is possible to change the physico-chemical characteristics of protein solu-
tions with microwaves. However, this is associated with methodological difficulties resulting
{rom the necessity of measuring the parameters of the solutions studied during irradiation,

The present paper describes an experimenta] apparatus which makes 1t possible to measure
et2in chrateo-chemiceal marametera of anlutinna 4\1}1'! thetr irradiation with definite ammu.ita

o microwaves in the 10 cn range. . .
Fig. 1 shows the basic circuit of the Apparatuss The microwave energy from generator | 1
delivered to the waveguide transition 2 through a cable. The microwaves tH., mode excited [

i the transition are transmisted shrough the waveguide channel which consista of an attenuator
3, a measuring line 4, a power-level indicator 5, 6, an impedance transformer 7. and, finally,
4 waveguide cell with a piston 9 which houses the test tube with the solution under study b.

U the piston is set at 2 distance of one quarter of a wavelength (in the waveguide' {rom the
test tube, the latter will be located at the antinode of standing waves. As we know, the compen -
sation of rellections in the traasformer-piston area may be achieved by properly tuning the
impedance transformer in soch a way that practically .fl the microwave energy flowing toward
this area from the frneruor is absorbed in the only active slement — the solution, Such com-
pensation 18 comtrolled by measuring the coefficient of the traveling wave (CTW" by means of
the measuring line.

The microwave energy, directed along the wgveruide channel to the test tube with the solu-
tion, 18 measured by the attenuator and is ¢ ontrolled by the power-level indicator, graduated 1n
power units. Graduation is achieved means of a directional coupler 'conne-cted between the

measuring line and the power-level indicator). to which a microwave power meter 18 connect ed, .
To measure the electzical parameters of the golution d ing 1rradiation ‘eiectrica -
uyny, diel i Lity) it tuk b . ol ? e
Hisfance ween the electr B8t De 18rge enoug aced in the
waveguide the electrodes are outside of the atter. .

The viscosity of the solution can be measured during irradiation by means of an Oswald .
viscosimeter, placed in the waveguide cell instead of 'tze test tube,
The apparatus being descri uses standard waveguide components. The cross section of the
waveguide is 72 x 32 mm. The power-leve!l indicator is a section of the waveguide with a detec -
tor head. The detector is connected to an M- 24 microammeter,
The waveguide cell {or the irradiation of the solution 1s shown in Fig, 2. The piston is moved

' ? ?,

Fig. 1 — Basic clrouit of the experimental apparatus for cestrolling
&Md-km-nmmhthIOc-n*mhdh
protein solutions.
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in the coit by means-of 3 micromerric head, Mm.nhlgrmlnthxuvplw&o
mdmuuw-hmmmrumum-mmc

The eloctrodes are rectangular, ¢ x § mm in sise, and placed 70 mm apart. The eloctrode
leads, soldered into the wall of the test tube, extend -7 mm outside,

Tests showed thet the apparatus satisfies Rs requirement — to permit measurement of elec-
trical ers and viscosity of protein solutions during irradiation with mierowaves in the
range Irom 8-13 em, where the microwave power shaorbed by the solution under study is
controlied with sulfieient accurascy. Whes a solution isotomic with antmal bloudm
(Ringer's selution) ie od in the test twbe, & CTW of 0.8 is otained, i.e. an ton by
the selution of about dthdcmrctmnmdmwm“v“. ‘hu..
the control securacy |s determined pﬂ-ul&by errors in the graduation of the power-leve
indicator, These errors do not exceed - 15% when a standard directional coupler and an IMM-6
power meter are used, :

To standardise the investigations, control muet be achieved in units of specific absorptive
power of the sclution, in mv/mL The power-level indicator can be draduated in such wnite by

divi the measured r in the waveguide channel by the volume of the solution in the wive-
guide ( 18 3.5 ml for a standard test tube and a wavauxde cross section of 713 x 34 mm).
The is @esigned [or the wavelengih ra from 9-12 cm. However, similar appar-

stus can be eomstructed (or shorter waves (dows to the 3 cm range) by using corr
waveguide components and a horn ol appropriate sise.
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